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Joint Aspiration: Arthrocentesis
SUMMARY
Joint aspiration is an easily mastered
procedure used to confirm or rule out joint
sepsis and crystal-induced arthrosis. It is
routinely performed with or without local
anaesthetic, or with cooling spray. The time
spent obtaining the fluid is short. The
procedure is safe, requiring no hospitalization,
except in the case of diagnosed sepsis.
Arthrocentesis is a necessary procedure to
prove beyond reasonable doubt that infection
is not the cause of the arthritis. The family
physician must be familiar with this procedure
and obtain fluid for analysis, or refer when
joint fluid cannot be readily aspirated. (Can
Fam Physician 1987; 33:2057-2062.)

RESUME
La ponction articulaire est une technique facilement
maltrisee permettant de confirmer ou d'infirmer une
arthrite septique ou une arthrose secondaire a la
presence de cristaux. Elle se pratique routinierement
sous anesthesie locale ou en se servant d'un
anesthesique par refrigeration. L'obtention du
liquide se fait rapidement et la procedure est
securitaire, ne necessitant aucune hospitalisation
sauf dans les cas ou' l'on pose le diagnostic d'arthrite
septique. II est necessaire de proceder a une
arthrocentese pour prouver hors de tout doute
raisonnable qu'il ne s'agit pas d'une arthrite
infectieuse. Le medecin de famille doit donc etre
familier avec cette technique d'aspiration de liquide
pour fin d'analyse, ou referer en cas de difficulte
technique.
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Mff OST JOINTS in the body can be
punctured to remove synovial

fluid, in order to gain required infor-
mation. The most common cause for

aspiration is the red, painful, swollen
joint with a limited range of motion.
Joint aspiration followed by synovial
fluid analysis remains the most accu-
rate test for positive diagnosis in rheu-
matology.
Even though there are highly potent

antibiotics, septic arthritis remains a
very serious problem. Suspicion of
possible infection and awareness of
appropriate early management are nec-
essary for successful outcome if rapid
joint destruction is to be prevented.

History
and Physical Examination

Although laboratory and diagnostic
tests are becoming more sophisticated,
careful history and physical examina-
tion are essential before proceeding to
joint aspiration. The history must

focus on the patient's age, previous
systemic diseases and symptoms, their
duration and reaction to medications,
drug and alcohol use, and previous
joint damage by trauma, disease, or
surgery (prothesis) in this or other
joints. The physical examination must
assess joint inflammation, range of
motion, tenosynovitis, concurrent in-
fections, skin rashes or lesions, signs
of systemic illness and infection, and
previous trauma or surgery. Labora-
tory tests, of which the most valuable
is joint aspiration, have both diagnos-
tic and therapeutic value. Orthopedic,
radiologic or rheumatologic consulta-
tion may be required if there is diffi-
culty obtaining fluid.

Synovial fluid analysis should in-
clude total leukocyte count and dif-
ferential, synovial fluid glucose, gram
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stain, cultures and special stains,
countercurrent immunoelectrophoresis
(CIE), and crystal examination.

Blood cultures, erythrocyte sedi-
mentation rate (ESR), and cultures
from other infected sites should be
done, and x-rays are needed to assess
the inflamed, possibly infected, joint.
Radioisotope scans may be superior to
X-ray in certain joints (S.I.). However
joint aspiration is required to establish
the presence of infection.

The Procedure
Joint aspiration, like arthroscopy, is

a surgical procedure. It is important
that sterile procedure be followed.

Explanation is given, and informed
consent obtained. Hands are washed,
and the injection site is scrubbed with
surgical soap. Povidone-iodine solu-
tion is then applied. Surgical gloves
and sterile drapes can be used and
may be indicated for hip aspiration.
Needles and injection supplies are kept
sterile and handled with care after in-
jection. If local anesthesia is used,
check history for adverse reaction, and
consider the possibility of need for re-
suscitation. Ethyl chloride spray can
be used. Always use a new bottle of
1% plain lidocaine with a fine needle.
Inject along the needle track back to
the skin. Remember that lidocaine in a

Figure 1
Medial Approach to the Knee

joint may interfere with culture. A 22-
gauge needle is commonly used for as-
piration of larger joints, but # 18 may
be required if clotting occurs. A
5mL- lOmL syringe is usually ade-
quate to remove as much fluid as pos-
sible, but for massive effusions vac-
uum suction can be used effectively.'
For smaller joints, a 25-gauge 5/8"
needle on a 2mL- 3mL syringe works
well.
The joint aspirate is collected in the

syringe. Five to 10 drops must be left
for stat gram stain, culture, and sensi-
tivity. The remainder of the fluid is in-
jected into the various tubes for analy-
sis. One-half mL is required by
haematology for cell count and dif-
ferential, which is sent in an EDTA
(purple top tube in our hospitals). The
EDTA maintains the integrity of the
cells, but interferes with crystal identi-
fication. Counter current immunoelec-
tropheresis (CIE) detects bacterial anti-
gens when joint fluid is sterile.

For crystal identification, a heparin
(green) or plain glass (red) tube is
used. If the aspirate is blood tinged,
the green tube is preferable, as crystals
are lost in the clot. One mL of fluid is
required.

Glucose is measured by chemistry
when sent in a fluoride (grey) tube.
One-half mL is required. The fluoride
is a preservative that stops breakdown
of glucose.

Total protein estimate requires
1/2 mL minimum to be sent in the tube
(red top, plain glass).
The remaining fluid is sent to micro-

biology in the capped syringe. A gram
stain requires 1 drop of fluid, and re-
sults are obtained in 15-30 minutes.
The remaining fluid, four drops or
more, is plated and reported in 48
hours. Cultures are held for five days,
but if fungus or tuberculosis are or-
dered, they are grown for two or 10
weeks respectively. The specimen is
also plated on Martin-Lewis medium
to detect gonococcal infection. An-
aerobes are plated on anaerobic me-
dium.

Sites
Knee

The most common joint to require
arthrocentesis and the largest synovial
joint in the body is the knee. It is the
easiest to aspirate, particularly if there
is a large effusion. The patient lies su-
pine, and the knee is extended as far as

possible. Support of a pillow or folded
sheet may help if the knee cannot fully
extend. The quadriceps are relaxed.
The anteromedial knee joint is pre-
pared as described above. Local anes-
thesia can be used, but some experi-
enced practitioners choose not to use
it. The location chosen is the medial
side of the patella, one-third of the
way down from the upper pole. The
patella is tipped, and a needle is in-
serted under it (Figure 1). A small
amount of air, lmL-2mL, is left in
the syringe as it enters the joint. An at-
tempt is made to aspirate fluid. If the
needle becomes plugged, air can be
pushed in. As much fluid as possible is
removed. The fluid is observed
grossly. Normally, fluid is clear
enough to read through. The fluid is
sent to the lab for further tests as de-
scribed. If steroid is to be instilled, it
should be drawn up in a separate
syringe and set aside until needed.
After aspiration the needle hub is
grasped with a hemostat, and the
aspirating syringe is replaced with the
injecting syringe. Steroid is injected
slowly, and the needle is removed.
Pressure is applied with sterile gauze,
and a band-aid dressing is applied.
The patient should be warned that

within the first 24-36 hours there may
be a flare up of inflamation caused by
steroid crystals. An ice-pack is recom-
mended, and analgesia may be re-
quired. The patient should also be
warned to watch for signs of sepsis.
Increased swelling, pain, redness, and
heat may occur. If they do occur, the
patient should contact the physician
promptly. It is wise to ensure further
contact with the patient within 24
hours.

Hip aspiration

In most circumstances hip aspiration
is performed by an orthopedist, rheu-
matologist or radiologist. It is required
for many conditions in the pediatric
age group. The approach can be su-
perior, lateral, or anterior. Care must
be exercised not to damage any of the
surrounding blood vessels. The patient
is put in a reclining position with the
hip in maximal extension and internal
rotation. A 2%-inch 20-gauge needle
is used for anterior approach; a 3-inch
needle for lateral. The site is prepared
and anesthetized as above.

Anterior approach. Radiologists are
skilled at this approach. The needle is
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2cm- 3cm distal to the anterior supe-
rior iliac spine and 2cm- 3cm lateral
to femoral pulse, and is inserted at an
angle of 60% to the skin, pointing pos-
teromedial through the capsular liga-
ment until bone is reached. The tip of
needle is withdrawn slightly. The fluid
can then be aspirated.

Lateral approach. The needle is in-
serted at the anterior edge of the
greater trochanter and follows the
periosteum to the hip joint, pointing to
the midpoint of the inguinal ligament.
When the needle tip enters the joint
space, the negative pressure on the
syringe draws fluid into the needle.
The "waggle sign" is produced in

the anterior approach.2 This is the
paradoxical movement of the needle
hub that is produced on internal and
external rotation when the tip has pen-
etrated the hip capsule: that is, when
the leg is rotated externally, the needle
hub rotates internally. If positioning of
the needle is in question, verification
can be obtained from x-ray.

First metatarsophalangeal joint
This is a common location for acute

inflammation from gout or sepsis, or
chronic inflammation from osteo-
arthritis or bunion formation. The skin
is prepared as above, with scrub and
iodine application. A skin wheal with
1% plain lidocaine is made. A fine
needle (25-gauge) offers best actess to

these small joints. If the location of the
joint is obscured by swelling, fluid can
be obtained by checking the other foot.
The approach is from the medial side,
avoiding tendons and neurovascular
structure, at the depression between
the two bones. The joint is distracted,
with 15° flexion and the needle in-
serted straight in. A small amount of
fluid, as little as a drop, is aspired and
steroid of choice can be injected
slowly. The needle is withdrawn, and
band-aid type dressing is applied.

Finger joints
In the finger joints, degenerative ar-

thritis is more likely to cause inflam-
mation than is infection, but the search
for crystals and sepsis are indications
for arthrocentesis. If the joint is swol-
len, it is usually possible to enter dor-
somedially or dorsolaterally. The phy-
sician can massage fluid to the
opposite side, then insert the needle
where the fluid is. If the joint is not
swollen, it may be difficult to enter.
The skin is prepared as described
above. A 25-gauge needle is used to
aspirate, and a small amount of steroid
may be injected.

Shoulder
The shoulder is scrubbed and an-

esthetised as described above. If the
fluid is anterior, it is aspirated an-
teriorly by inserting the needle just

medial to the head of the humerus and
1 cm lateral to the coracoid process
(Figure 2). Injury to the thoracoacro-
mial artery is avoided by staying lat-
eral to the coracoid process. The pos-
terior approach to the shoulder is used
for diffuse inflammation. The tip of
the needle is inserted 1 cm medially
and 11/2 cm inferiorly to the tip of the
acromion. The physician should aim
anteromedially to the jugular notch
(Figure 3).

Elbow
The needle is directed anterome-

dially between the lateral epicondyle
of the humerus and the olecranon
process of the ulna into the joint cap-
sule (Figure 5).

Wrist
The dorsal approach is free of im-

portant nerves and vessels. The site is
prepared as above. A depression on
the back of the wrist on the ulnar side
of the extensor pollicus tendon is pal-
pated with the wrist in neutral position
or slightly flexed. The joint space
opens, and the needle is easily inserted
to lcm-2cm depth, moving freely
within the joint (Figure 5).

Ankle
The anteromedial approach is used.

The site is prepared as above. The hol-
low between the medial malleolus and
the extensor hallicis is palpated. The

Figure 2
Anterior Approach to the Shoulder

Figure 3
Posterior Approach to the Shoulder
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needle should be aimed toward the
middle of the tibiotalar joint to a depth
of 1cm-3cm and should move freely
in the joint (Figure 6).

Prior to aspiration, of any joint there
are a number of questions that must be
answered: Is the joint problem mono-
articular or polyarticular? Is the joint
problem acute (of less than 14 days du-
ration) or chronic? Is it traumatic or
non-traumatic? Is the problem periarti-
cular rather than articular? (see Table
1.)
Contraindications to the procedure

include presence of intervening in-
fected tissue or evidence of a serious
clotting disorder. The needle should
not be placed through infected tissue
into joints. The orthopedic surgeon
who has inserted a joint prosthesis
should be the one to do subsequent as-
pirations of that joint.

Causes of Joint Swelling
Post-traumatic monoarticular joint in-
jury. This condition, with effusion, re-
quires orthopedic evaluation when
there is:
* joint instability;
* intra-articular fracture or loose
bodies;
* marked limitation of range of mo-
tion;
* hemarthrosis on needle aspiration
(75% of traumatic hemarthrosis of the
Figure 4
The Elbow

knee have a torn anterior cruciate liga-
ment).

If aspiration is done to relieve pres-
sure in a tensely swollen joint, the use
of a tensor bandage is advisable to re-
duce refilling of the space. Circulation
distal to the tensor must be moni-
tored.
A traumatic hemarthrosis of any

joint needs a thorough orthopedic ex-
amination that may reflect an intra-ar-
ticular fracture or ligamentous tear,
both of which are best treated acutely.

In acute monoarthritis, when sepsis
and hemarthrosis are ruled out by syn-
ovial fluid analysis, the symptoms can
be treated with protection, splinting,
joint rest, oral anti-inflamatory drugs,
ice-packs, or moist heat. Heat is not
recommended for recent trauma injury
of less than 36-48 hours standing. If
infection is considered, and no crystals
are seen in the fluid, various options
exist for the treatment that can be un-
dertaken while awaiting results of the
gram stain and culture. If highly suspi-
cious of infection, the physician can
begin antibiotics. If there is a history
of gout and crystal arthrosis is strongly
suspected, the physician can use anti-
inflammatory medications and contact
the patient the next day. If the in-
flamed joint has not shown infection at
48 hours, the physician might add anti-
inflammatories. If still suspicious of
Figure 5
The Wrist

infection, he/she might consider syno-
vial biopsy.

Isometric exercises for muscles sup-
porting the joint can begin, and as
function improves, larger function ex-
ercises should be done.

Idiopathic ANMA. This condition
(see Table 2)3 is a diagnosis of exclu-
sion. The prognosis with symptomatic
treatment is good for this group.

Sepsis. This cause of acute non-
traumatic monoarticular arthritis can
destroy a joint rapidly and be life
threatening. Every acute monoarticu-
lar arthritis must be considered septic
until proven otherwise. As with other
causes, it presents with swollen,
warm, painful, reddened joints with
limited range of motion. Arthrocen-
tesis must come to mind unless there is
definite evidence to rule out infection.
It must be remembered that early in-
fection can have a history of trauma,
and that chronic arthritis can become
infected.

Joint sepsis is not limited to the
adult population. Indeed, it often
occurs in neonates. Of pediatric pa-
tients, 40% have an associated osteo-
myelitis.4 Infected hips in children are
a surgical emergency, as distension
and disruption of the joint capsule can
destroy the femoral head.

Figure 6
The Ankle
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Gonococcal arthritis is a primary
diagnosis in previously healthy,
young, sexually active adults, and
multiple culture sites include joint
fluid, cervix, urethra, throat and anus.
Blood and joint-fluid cultures may be
negative in the monoarticular phase.

Gonococcal arthritis is milder than
other forms of septic arthritis, but still
demands hospitalization for iv antibi-
otics and repeat aspiration.

In the adult, septic arthritis is asso-
ciated with a predisposing condition,
such as diabetes, cirrhosis, cancer,
pre-existing joint damage, surgery,
extra-articular source of infection, use
of corticosteroids or immunosuppres-
sant drugs, antibiotics, or Iv drug
abuse. The child, however, needs no
predisposing factors.

Degenerative joint disease. This
disease is a frequent cause of ANMA,
with its loss of cartilage, osteophyte
formation, and non-inflamatory fluid
on aspiration. Joints are painful but not
hot and swollen. There is usually a his-
tory of arthritis, which may involve
other joints. The x-ray is diagnostic.

Gout. The patient with gout has
joints that are inflamed and exquisitely
painful. Gout may occur in the great
toe, ankle, or knee of older men and
post-menopausal women. Patients re-
late a positive family history or a his-
tory of previous occurrences. Gout
may be precipitated by trauma, sur-
gery, ethanol ingestion, dietary ex-
cess, or dehydration (diuretic use).

Joint Aspiration as Therapy
Drainage of purulent material may

be required after initial diagnostic tap
has been performed. This procedure
may be repeated on a daily basis as
fluid reaccumulates.

Table 1
Causes of Acute Non-traumatic
Monoarthritis

Idiopathic ANMA 36%
Sepsis 19%
Degenerative arthritis 17%
Gout 15%
Hemarthrosis 3%
Pseudogout 3%
Miscellaneous 7%

Source: Freed JF, Nies KM, Boyer RS,

The purpose of joint aspiration is
to:
* provide drainage of an enclosed
space which is acting functionally as

an abscess and therefore requires
drainage;
* provide symptomatic relief;
* relieve joint pressure and remove in-
flammatory products (enzymes that
may damage cartilage);
* ensure effectiveness of antibiotic
treatment by repeat cultures;
* with gram negative infections, re-

move pH-lowering debris that reduces
antibiotic effectiveness.

Repeated aspiration generally has a

more favourable outcome than open

drainage in treatment of septic arthri-
tis,5 except in the following situa-
tions:
* lack of response to appropriate anti-
biotic therapy and repeated aspira-
tions;
* inability to drain the joint com-

pletely by aspiration;
* infection of a prosthetic joint
* inaccessibility of a diseased or ne-

crotic joint, such as infected hip.
* Gram-negative bacillary arthritis
seldom gets a good result; it needs

arthrotomy assessment and debride-
ment. The growing use of arthroscopy
is having a strong effect on the need
for open drainage and debridement.

Overview
Joint aspiration is an easily mastered

procedure used to confirm or rule out
joint sepsis and crystal-induced
arthrosis. It is routinely performed
with local anesthetic, cooling spray, or

no anesthetic.
The time spent obtaining the fluid is

usually five to 15 minutes. The proce-

dure is safe: the rate of induced infec-
tion is 1.4:10,000 aspirations in 4,000
individuals.6

Joint aspiration is a clinical proce-
dure not requiring hospitalization ex-

cept in the case of diagnosed sepsis,
which requires intravenous antibiotics,
serial joint aspiration, or open surgical
drainage.

Most patients return home and are

able to return to activities, including
work, driving and sexual activity, as

appropriate to the condition that re-

quired the arthrocentesis. The patient
should be informed that there may be a

Table 2
Synovial Fluid Analysis

Non-
Criteria Normal Inflammatory Inflammatory Prurulent

Volume (mL) <3.5 Often >3.5 Often >3.5 Often >3.5
(knee)
Color Clear Xanthochromic Xanthochromic Depends on

to white organism
Clarity Transparent Transparent Translucent Opaque

to opaque
Viscosity High High Low Varies;

may be
high

Mucin clot Firm Firma Friable Friable
Spontaneous No Occasional Often Often
clot

Leukocytes <200 200-2000 2000-100,000 20,000-
(mm) (avg. 20,000) 200,000

(avg.
100,000)

Polymorphs <25% <25% >75% >75%
Culture Negative Negative Negative Positive

or
negative

Glucose Nearly Nearly equal Often lower Often >25
(fasting) equal to to blood than blood mg/100 mL

blood lower than
blood

a. Very recent effusions do not give firm clot because of serum admixture.
Source: Leversee, JH. Aspiration of joints and soft tissue injections. See: Primary
Care 1986; 13(3):579-99. McCarty, Jr. DJ. The differential diagnosis of arthritis.
Med Times 1964; 92:1167.
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brief crystal-induced arthritis 12-24
hours after injection of steroid, when
this is considered necessary.

Arthrocentesis is a mandatory pro-
cedure to prove beyond reasonable
doubt that infection is not the cause of
the arthritis. The family physician
must become familiar with this proce-
dure and obtain fluid for analysis or
refer, as discussed, when joint fluid
cannot be readily aspirated.
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single daily dose. CORGARD may be administered without
regard to meals.
CORGARD dosage must always be adjusted to the

individual needs of the patients, in accordance with the
following guidelines:
Angina Pectoris: Initiate treatment with doses of 80 mg

daily. After one week, dosage may be increased by 80 mg
increments at weekly intervals, until a satisfactory response
is achieved. The maximum recommended daily dose is
240 mg. Patients stabilized on 80 mg daily might be tried
on 40 mg daily as this dose has been found to be effective
in some cases.

Hypertension: Initiate treatment with doses of 80 mg daily.
After one week, dosage may be increased by 80 mg in-
crements at weekly intervals, until a satisfactory response
is achieved. The maximum recommended daily dose is
320 mg, although most patients respond to 240 mg or less.
AVAILABILITY:

Each white, round, biconvex tablet, scored on one side
and engraved with "Corgard 40" on the other, contains 40 mg
of nadolol. Each white, round, biconvex tablet, scored with
a partial bisect bar and engraved with "Squibb" on one side,
and "Corgard 80" on the other, contains 80 mg of nadolol.
Each blue, flat, capsule-shaped tablet, scored on both sides
with a partial bisect and engraved with "Squibb' on one side
and "Corgard 160" on the other, contains 160 mgof nadolol.
CORGARD 40 mg, 80 mg and 160 mg are available in

bottles of100tabletsand in blister packsof28tablets.

Store tightly closed at room temperature. Protect from
heat, light and moisture.

Product monograph available on request.

SQUIBB CANADA INC.
2365 COTE-DE-LIESSE
MONTREAL, QUE. H2N 2M7 (G'E-'D

CAN. FAM. PHYSICIAN Vol. 33: SEPTEMBER 1987


